Introduction
============

The current Medical Licensure Act (ÄAppO of 2002) demands a linkage of knowledge horizontally between the subject areas within the preclinical medical education period as well as vertically with references to the clinical study period. Within this framework representatives of the four subject areas of medical psychology, anatomy, physiology and biochemistry developed a team-teaching concept \[[@R1]\] for an interdisciplinary elective course in preclinical medical education.

According to the ÄAppO of 2002, and also in Hamburg specifically, there is a wide range of elective courses offered in preclinical medical education \[[@R2]\]. The minimum requirements for approval of preclinical elective courses at Hamburg University were two contact hours per week per semester, a medical context and a predefined assessment of academic achievement. The room for maneuver provided by the current Medical Licensure Act in Germany was used in recent years to implement different interdisciplinary courses as preclinical (e.g. \[[@R3]\]) or clinical elective courses (e.g. \[[@R4]\], \[[@R5]\]). However, the current literature provides no reports on comparable interdisciplinary teaching concepts involving all preclinical teaching subjects.

Conceptual framework
--------------------

The conceptualisation of the interdisciplinary elective course included a horizontal integration of the preclinical teaching subjects, both with regard to the teaching content and with regard to the joint examination. During the courses, students should learn about the individual approach of each subject taught, as well as their points of contact with regard to a shared teaching topic.

The concept did not aim at conveying detailed knowledge, but to inspire the students and sensitize them to the complexity of each topic. Each teaching subject emphasized the practical implications of the teaching content. Along the way, students should experience both the physician's role as an examiner of the patient and the patient's role. Simultaneously, training practical skills served as a preparation for the final OSPE exam. Teaching methods and types of examination were chosen that were innovative in preclinical medical education period.

We used simulation patients and conducted an interdisciplinary OSPE exam (objective structured practical (preclinical) examination \[[@R6]\]), which gave the students the opportunity to get used to the procedure of OSCE exams (objective structured clinical examination), which are frequently conducted during the medical education period in the Hamburg curriculum.

So far, objective structured practical examinations (OSPE) are infrequently carried out in medical faculties in Germany \[[@R7]\]. However, the corresponding objective structured clinical examinations (OSCE) during the medical education period are also not yet established in all medical faculties \[[@R7]\]. Internationally, there are a few reports on the conduction of OSPE exams in preclinical medical education in anatomy (e.g. \[[@R8]\], \[[@R9]\], \[[@R10]\]), physiology (e.g. \[[@R11]\], \[[@R12]\], \[[@R13]\]), and biochemistry \[[@R14]\]. These reports mainly describe OSPE exams as a positive, feasible and adequate additional type of exam. However, these examples do not encompass interdisciplinary OSPEs.

### Realisation of the teaching concept

**Interdisciplinary aspects**

Due to the general and clinical relevance of the topic and the possibility of including important teaching content for all participating subjects, "alcohol and nicotine" was chosen as the joint teaching topic for the elective course. According to the concept of horizontal integration of teaching content, the elective course was, parallel to the classes of the individual subjects, mainly characterized by kick-off and closing classes jointly conducted by the teachers of all subjects (see Figure 1 [(Fig. 1)](#F1){ref-type="fig"}).

The content of the classes of the single subject should also inspire the students to engage personally in the topic outside the class. The final joint OSPE exam was based solely on the subject-specific teaching topics and led to a grade with equal weighting for each subject taught. The continuously presented content of the joint classes is presented in summary in Table 1 [(Tab. 1)](#T1){ref-type="fig"}. The students' course evaluation was carried out after the OSPE scoring, but before announcement of grades.

The horizontal integration within this elective course required meetings of participating teachers on a regular basis in advance of and after the joint kick-off meeting with the students. For example, if possible, teaching topics were adapted by updated course topics according to the students' expectations expressed during the kick-off meeting. The interdisciplinary integration also included knowledge of the teaching topics in all subjects among the participating lecturers, which allowed referencing to and mutual influence on the topics of other subjects. Vertical integration was realized through reference to the clinical contents of each of the participating subjects.

**Subject-specific aspects**

The content of each subject was chosen in a way that on one hand allowed to demonstrate the contribution each subject made to the common topic and on the other hand, took the specific view of the subjects into consideration. The teaching contents of medical psychology focused on psychosocial aspects of addiction and the interaction with patients. Anatomy was comprised of macroscopic and microscopic structures of healthy and diseased lungs and livers. Physiology focused on the acute consequences of smoking and drinking, as well as on the functional analysis of long-term lung and liver damage. In biochemistry the malfunction of signal transduction processes in lung cancer cells was analysed. Figure 2 [(Fig. 2)](#F2){ref-type="fig"} gives an overview of the contribution of each subject's teaching content to the topics "alcohol" and "nicotine".

Content and teaching methods of the subject-related classes are displayed in Table 2 [(Tab. 2)](#T2){ref-type="fig"}.

This paper aims to describe the concept and realisation of an interdisciplinary course and its evaluation. Furthermore, the results of six years of interdisciplinary OSPE-exams are analysed in an exploratory manner with regard to possible differences between the subjects.

Methods
=======

Students' evaluation
--------------------

In accordance with the central evaluation of mandatory classes through the dean\`s office of the medical faculty we used a six-stage Likert scale (from 1 "not at all true" to 6 "very true"). The summative analysis of the evaluation sheets was carried out by the members of the dean\`s office. As statistical data, the mean (M) and standard deviation (SD) are presented. Due to items on interdisciplinarity and OSPE specifically adapted for the elective course as well as due to open questions, the course evaluation also covered formative aspects. The free text comments of the students were considered during next year's course if possible, e.g. via earlier provision of preparation material. All evaluation items are listed in Appendix 1 .

### OSPE

The OSPE exam was executed as a summative assessment in a compensatory form \[[@R15]\]. The course consisted of six five-minute stations (two per subject, see Table 1 [(Tab. 1)](#T1){ref-type="fig"}) and a ten-minute biochemistry station, which was provided twice. Each station was staffed with one examiner, including the lecturers of the four subjects and colleagues from each subject. The maximum score at each station was 25 points, and performance assessment was conducted using standardised checklists. For the calculation of the overall results, the biochemistry scoring was doubled, so that the performance in each subject contributed equally to the overall result with a maximum of 50 points.

The tasks of the OSPE-stations and the checklists were remained essentially unchanged over the years. A schematic list of the competences examined at each station and their relation to the learning objectives is displayed in Table 3 [(Tab. 3)](#T3){ref-type="fig"}.

A correlation analysis of the individually achieved scores in the four subjects was carried out according to Pearson, indicating correlation coefficient r and the probability value p. Differences between subjects with regard to mean scores over six years were calculated using the two-sided unpaired t-test. The level of significance α was set to 0.05.

Results
=======

The interdisciplinary elective course was offered once a year as a compact course during the summer semester break for a maximum of 20 students. From 2006 to 2011, a total of 103 students participated in the elective course and the OSPE exam, 67% of them were female. Due to the semester schedule, nearly all participants were second semester students (96 of 103), resulting in a quite homogeneous state of knowledge of the students with regard to previous knowledge in the participating subjects.

Student evaluation
------------------

Mean student satisfaction with the elective course was reflected in scores from 5.1 to 5.3 (M=5.21; means averaged over six years with SD=0.10), and was consistently high. The complete evaluation results are listed in Appendix 2. The interdisciplinary nature of the elective course was particularly positively evaluated. Students evaluated the idea of offering an interdisciplinary elective course with M=5.84 (SD=0.10). The realisation of this idea, meaning the real accord between the different subjects, was still positively evaluated with M=4.95 (SD=0.25). The students reacted to the OSPE exam form with a high degree of acceptance. "Overall satisfaction with OSPE" was M=4.98 (SD=0.27) and the item "I think that an OSPE exam is more appropriate to evaluate the learning success in this elective course than a written exam" was evaluated with M=5.1 (SD=0.37).

### OSPE results

The final grade for the elective course was solely based on the OSPE exam. The individual grades ranged from "very good" (1) to "sufficient" (4), mean grades ranged from 1.3 to 2.2 (M=1.61; SD=0.30).

Correlations of the subject-specific OSPE results of the six participating groups are displayed in Figure 3 [(Fig. 3)](#F3){ref-type="fig"}. The individual results of the students correlate significantly and with a similar magnitude (r around 0.46) for the subjects anatomy, physiology and biochemistry. However, the OSPE scores achieved at the medical psychology stations did not correlate with the results of the other three subjects.

Due to the absence of one-dimensionality of competencies examined at the different stations, a calculation of Cronbach's alpha value as a measure of the reliability of the OSPE exam was not appropriate \[[@R16]\].

Figure 4 [(Fig. 4)](#F4){ref-type="fig"} displays the mean OSPE scores achieved over the years as well as an itemisation of the four participating subjects. Mean OSPE results varied more strongly for the subjects biochemistry (mean±SD over six years: 39.65±4.86) and physiology (42.73±4.62) than for anatomy (43.9 ±1.91) and medical psychology (43.71±2.62). Overall, there were no significant differences between the mean results achieved in the different subjects over six years (p-values between p=0.07 for anatomy vs. biochemistry and p=0.89 for anatomy vs. psychology).

Discussion
==========

The concept presented with its mixture of team-teaching (including an interdisciplinary OSPE exam) and subject-specific classes with only one teacher, provides a practicable compromise between heightened personal and organisational effort and benefits for both teachers and students. The evaluation results substantiate the students' overall very positive assessment of the elective course concept. However, it is well-known from the literature that elective courses are generally more positively evaluated by students than mandatory courses \[[@R17]\], \[[@R18]\].

With regard to the generalizability of the results presented, it should be kept in mind, that due to the elective form of the seminar the participating students were self-selected and no conclusions can be drawn on how the complete student cohort would have evaluated the course. Nevertheless, based on the very positive evaluation of the contents, the conduction of the course and the type of exam and the positive exam results, this elective course can be regarded as a successful model of practiced interdisciplinarity in preclinical medical education.

The students were highly motivated to learn independently, and the exam results indicate the high learning success of the students. Analyses of the individual results of the students at the OSPE stations of the different subjects provided interesting results: although the stations of the four subjects examined very different content and practical skills, the individual exam results of the students in the subjects anatomy, physiology and biochemistry correlate positively. But for none of these subjects can a significant correlation with the results in the medical psychology stations be found. This strongly suggests that the communication skills examined in these stations have a dimension distinctly independent from other practical skills. The implementation of psychosocial and communication competences attracts intensive attention in new model medical curricula \[[@R19]\], \[[@R20]\], \[[@R21]\]. It is therefore sometimes suggested that the examination of communication skills be combined with the examination of clinical competences by inclusion of communicative aspects at OSCE stations of clinical subjects \[[@R19]\]. Our results, particularly the absence of correlations between exam results in the medical psychology and the anatomy OSPE stations, which were also conducted with simulated patients and included a small component of communication skills in the assessment, indicate that an adequate assessment of communication skills is not possible by these means.

Communication skills cannot be examined in necessary depth if they are on the one hand an independent skills dimension, but on the other hand are only examined with a small score proportion at OSCE stations focussing on clinical skills. A stronger focus on clinical as well as psychosocial and communication skills in medical education should take this into account when developing and conceptualising OSCE circuits with separate stations in order to assess clinical skills and communication skills.

One limitation of the analyses presented is the lack of investigations on inter-rater reliability with regard to the assessment of OSPE stations. Though methodologically desirable, this was impeded by limited resources. Furthermore, a higher number of stations is recommended for the conduction of an OSPE exam \[[@R15]\]. But due to the limited number of lessons, more stations per subject were not feasible.

Overall, the application of the OSPE type of examination was beneficial in many ways: first of all, the practical teaching elements were upgraded due to their exam relevance („assessment drives learning"; \[[@R22]\], \[[@R23]\], \[[@R24]\]) and secondly the exam type was suitable for the interdisciplinary grading, with adequate consideration of each subject by equally weighted exam contributions \[[@R25]\]. A wrongful assessment based on the shorter "contact time" of the teachers with the students due to team-teaching was thereby avoided \[[@R1]\]. Interestingly, there were no clearly easier or more difficult subjects with regard to the exam, because the mean scores of the students at the stations of the different subjects did not differ significantly. Prospectively, students can benefit from the elective course, not only with regard to their experience with the new exam type OSPE, but also through learning about an interdisciplinary approach to a topic.

The teaching concept presented here for an elective course in preclinical medical education can also be performed including other topics or subject combinations. In view of the fact that new medical curricula strive for a stronger horizontal and vertical integration of theoretical and clinical teaching contents, our study should serve as an encouragement and a model for the development and implementation of interdisciplinary courses.
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###### Items of the evaluation sheet of the interdisciplinary preclinical elective "Alcohol & nicotine" − in german

![Contents and didactic methods of the joint lessons of the interdisciplinary elective course \"alcohol & nicotine\".](ZMA-31-9-t-001){#T1}

![Contents and methods of subject-specific lessons](ZMA-31-9-t-002){#T2}

![Fields of competence of the different OSPE stations. + denotes primary competencies, (+) competencies examined less thoroughly.](ZMA-31-9-t-003){#T3}

![Overview of the structure of the interdisciplinary elective course "alcohol and nicotine". The number of class hours (h) with a lesson period of 45 minutes are given in brackets.](ZMA-31-9-g-001){#F1}

![Attribution of the subject-specific course contents to the topics "alcohol" (red) and "nicotine" (blue).](ZMA-31-9-g-002){#F2}

![Correlations of individual OSPE scores attained in different subjects. N=103 is the total number of course participants, r is the Pearson product-moment correlation coefficient and p the probability of making a type 1 error. Lines are linear regressions. Please note that identical results of students made in a given subject combination cannot be resolved. In the different panels, between 13 to 22 data points represent the results of 33 to 52 students, respectively.](ZMA-31-9-g-003){#F3}

![Mean OSPE scores attained in the four subjects over six years. Maximum scoring was 50 points for each subject and 200 for the whole OSPE. Given are means±SD; n=12-20 per year, total N=103.](ZMA-31-9-g-004){#F4}
